Higher accumulation of gamma-aminobutyric acid induced by salt stress through stimulating the activity of diamine oxidases in Glycine max (L.) Merr. roots.
Polyamines (PAs) are assumed to perform their functions through their oxidative product such as gamma-aminobutyric acid (GABA) formation. However, there is only limited information on the interrelation between PA degradation and GABA accumulation under salt stress. In order to reveal a quantitative correlation between PA oxidation and GABA accumulation, the effects of treatments with different NaCl concentrations, along with aminoguanidine (AG, a specific inhibitor of diamine oxidases (DAO; EC: 1.4.3.6)) and a recovery test from salt stress on endogenous free PAs, gamma-aminobutyric acid (GABA) accumulation and DAO activity were determined in roots of soybean [Glycine max (L.) Merr.] cultivar Suxie-1. The results showed that the levels of putrescine (Put), cadaverine (Cad), and spermidine (Spd) decreased significantly with increasing salt concentrations. This occurred because salt stress strongly promoted DAO activity to stimulate PA degradation. GABA accumulation increased with growing NaCl concentrations, about an 11- to 17-fold increase as compared with the control plants. AG treatment increased the accumulation of endogenous free PAs as a result of a strong retardation of DAO activity, but decreased GABA accumulation. The recovery for 6 days in 1/2 Hoagland solution from 100mM NaCl stress resulted in a decrease in DAO activity, a rebound of PA levels and a simultaneous reduction of GABA content. A close correlation was observed between the changes in DAO activity and GABA accumulation. The results indicated that higher GABA accumulation (about 39%) induced by salt stress could come from PA degradation, suggesting that PAs might perform their functions through GABA formation under salt stress.